Abstracf-Formulas are given expressing the smoothed estimate of the state of a noisy linear system in terms of filtered estimates of the state, for both continuous and discrete time. ' We begin by defining the various quantities of interest. We are given the system with u ( . ) and u ( . ) zero-mean white Gaussian processes such that and with R(t) nonsingulsr for all t. It is assumed that ( 1 ) and ( 2 ) apply for t > to, that z(to) is Gaussian with mean r. and covariance PO, and that $(to), u(.), and u ( . ) are mutually independent.
and K ( t ) by
Then

A = F i -K ( H I -y)
= ( F -KH1)e + Ky, Jl(to/to) = ro.
Suppose that b > 1. Then in [ I , eq. (28)] it is shown that the quantity i ( t / b ) = E ( z ( t ) / y ( r ) , to 5 7 < b] is given by ( 6 ) Ib where ax (., .) is the transition matrix associated with F -KH', and the innovation process u(t) is defined by
~)H(T)R-'(T)v(T)~T
Equations ( 6 ) and ( 
From the filter equation (5) and the definition ( 7 ) of v(.) we see that
A(t/t) -P ( t ) i ( t / t ) = K(t)"(t) = P(t)H(t)R-'(t)u(t).
Equation ( 6 ) then becomes
Ib (9)
Now it foIlows through integration by parts that Substituting this in (9), we obtain the desired result.
Remark 1: The formula ( 8 ) may he more attractive than ( 6 ) for the purposes of computing a smoothed estimate. On the other hand, far theoretical work ( 6 ) is probably more attractive: for example, computation of the error covariance matrix associated with i ( t / b ) is straightforward using (6), hut would be difficult using (8).
Remark 2: The integration by parts used in the proof is possible because the integrals are at worst Wiener integrals, so that the specialkthniques usually requiredfor dealing with Ito integrals are not needed here.
R a a~k 3: The condition that P(t) he nonsingular is not a severe one, and in fact, invertihility of P(t) is a standard assumption made often without comment in linear smoothing work (see, e.g., [ I ] ) . Actually, as shown in [2] , P(t) is nonsingular if and only if is nonsingular. (Here, @.(.,.) is the transition matrix associated with F.) Nonsingularity of W ( . , . ) is easily guaranteed by, for example, nonsingularity of Po or complete controllability of [F, GQ112] . For more extended remarks, see [2] .
Remark 4: In the event that the input noise u(. ) and output noise v f . ) fail to he indenendent, ( 8 ) 
